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WHAT IS CLAIMED IS ; 

l.\ A person's portrait generation device comprising: 

Y an image input section whichpicks up a two-dimensional 
image containing a person's face by using an image sensor; 

a ttead area extracting section which extracts a head 
rea from\a differential image of a plurality of the 
two-dimensional images picked up by the image input section; 

a featu^ detection section which detects position 
of characteristic features of the face within the extracted 
head area; \ 

a face outlirte determining section which determines 
a border between a faV> outline and a background within the 
head area; \ 

an image processinAsection which generates a person' s 
portrait in which the characteristics in the person's face 
is emphasized based upon theYwo-dimensional image by using 
data acquired in the head a\ea extracting section, the 
feature detection section and t\e face outline determining 
section . \ 

2. The person's portrait generation device according to 
claim 1, \ 

wherein in the head area extracting section, the 
outline of the head area is obtained by coAning a right-side 
profile and a lift-side profile of the difVerential image. 



3. The person's portrait generation device according to 
claim 2, 

wherein the outline of the head area is obtained by 
eliminating noise components of the right-side profile and 
left-side profile through filtering. 

4. \ The person' s portrait generation device according to 
claim\2, 

wherein the head area extracting section provides the 
head are^obtained by a head rectangular shape in which a 
left side,yi right side and an upper side are determined 
by the outlinNa of the head area and a lower side is determined 
by a shape raMo constant of a general person's head. 



5. A person's portrait generation device comprising: 

an image input Section which picks up a two-dimensional 
image containing a person's face by using an image sensor; 

a head area extracting section which extracts a head 
area from the image pickeX up by the image input section; 

a feature detection section which detects position 
of characteristic features ofVhe face by dividing the head 
area thus extracted into face par\t areas for respective face 
parts and finding projection data^of binarized images for 
the respective face parts areas; 

a face outline determining section which determines 

42 



a\order between a face outline and a background within the 
heafi area; and 

^an image processing section which generates a person' s 
portraiVin which the characteristics in the person' s face 
is emphasised based upon the two-dimensional image by using 
data acquired in. the head area extracting section, the 
feature detection section and the face outline determining 
section. \ 

6. The person' s portrait generation device according to 
claim 5, \ 

wherein the face parra area is determined by relative 
positional information of tne face parts with respect to 
the head area preliminarily fo^ind. 

7. The person's portrait generation device according to 
claim 5 , 

wherein the position of characteristic features of 
the face is . detected based on a position of a 
center-of -gravity of the projection data. 

8. The^rson' s portrait generation device according to 
claim 5 , 

wherein the posiH^n of characteristic features of 
the face is detected by baseSKcm a position of a maximum 



value of the projection data, 
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9, V person's portrait generation device comprising: 
aAimage input section which picks up a two-dimensional 

image containing a person's face by using an image sensor; 

a <h-eaoL area extracting section which extracts a head 
area from theXimage picked up by the image input section; 

a features detection section which detects position 
of characteristic features within the extracted head area; 

a face outline determining section which determines 
a border between a fasce outline and a background within the 
head area by specifying a skin color area of the 
two-dimensional image ;\ 

an image processing^ection which generates a person' s 
portrait in which the characteristics in the person's face 
is emphasized based upon the ™o-dimensional image by using 
data acquired in the head area extracting section, the 
feature detection section and tirfe face outline determining 
section. \ 

10. The person' s portrait generation device according to 
claim 9, \ 

wherein the face outline determining section 
determines the outline of the jaw. \ 
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11 A The person's portrait generation device according to 
clai\ 9, 

therein in the face outline determining section, the 
skin colV>r area is determined by converting an inputted RGB 
value to Vn HSV value 
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12. The person's portrait generation device according to 
claim 9, 

wherein, \ith respect to an average color in the 
vicinity of the characteristic features of the face, areas 
having similar colors are used as face area candidates. 



13- A person's portrait generation device comprising; 

an image input sect\on which picks up a two-dimensional 
15 image containing a person\s face by using an image sensor; 

a head area extracting section which extracts a head 
area from the image picked up by the image input section; 

a feature detection section which detects position 
of characteristic features of tnte face for each of the face 
20 parts within the head area that\has been extracted; 

a face outline determining section which determines 
a border between a face outline and ^background within the 
head area; and 

an image processing section which%enerates a person' s 
25 portrait in which the characteristics ir\the person' s face 



is Wphasized by changing the two-dimensional image with 
respect to each of the face parts. 
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14. Tl^te person's portrait generation device according to 

\ 

claim 13 , \ 

wherein the image processing section expresses a 
person's emotions by changing the shape of a partial image 
at each of an eye^portion, a noise portion and a mouth portion 
that are the characteristic features of the face. 



15. The person's portrait generation device according to 
claim 13, 

wherein the image processing section replaces partial 
images at an eye portion, aVnoise portion and a mouth portion 
that are characteristic features of the face. 
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16. A communication terminal, comprising: 

an image input section which picks up a two-dimensional 

image containing a person' s faceTby using an image sensor; 

a head area extracting section which extracts a head 

\ 

area from a differential image o'f a plurality of the 
two-dimensional images picked up by tlm image input section; 

a feature detection section whd\ch detects position 
of characteristic features within the detracted head area; 

a face outline determining section which determines 



a K^order between a face outline and a background within the 

aiAimage processing section which generates a person' s 
portrait irkwhich the characteristics in the person's face 
is emphasizecTbased upon the two-dimensional image by using 
data acquired iV the head area extracting section, the 
feature detection section and the face outline determining 
section, \. 

wherein the resultircgperson' s portrait is transmitted 
and received through a communication unit. 

17. The communication terminal\according to claim 16, 
wherein in the head area extracting section, the 

outline of the head area is obtained by combining a right-side 
profile and a lift-side profile of the differential image. 

18. The communication terminal according to claim 17, 
wherein the outline of the head area is obtained by 

eliminating noise components of the right-side profile and 
left-side profile through filtering. 

The*N<^ommunication terminal according to claim 17, 
wherein tlfesl^ead area extracting section provides the 
head area obtained by as^^iead rectangular shape in which a 
left side, a right side and\n upper side are determined 



the outline of the head area and a lower side is determined 
b^A a shape ratio constant of a general person's head. 
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20. \a communication terminal comprising: 

am image input section which picks up a two-dimensional 
image containing a person's face by using an image sensor; 

a he^d area extracting section which extracts a head 
area from th\ image picked up by the image input section; 

a feature detection section which detects position 
of characteristic features of the face by dividing the head 
area thus extracteckinto face part areas for respective face 
parts and finding projection data of binarized images for 
the respective face psSrts areas; 

a face outline determining section which determines 
a border between a face outmne and a background within the 
head area; and \ 

an image processing sectio\ which generates a person' s 
portrait in which the characteristics in the person' s face 
is emphasized based upon the two-dimensional image by using 
data acquired in the head area extracting section, the 
feature detection section and the face outline determining 
section, \ 

wherein the resulting person' s portraits is transmitted 
and received through a communication unit.X 
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21. The cbfajaaunication terminal according to claim 20, 

wherein the fac^garts area is determined by relative 
positional information of th^v^ace parts with respect to 
the head area preliminarily found, 
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22. The communication terminal according to claim 20, 

wherein the position of characteristic features of 
the face is detected based on a position of a 
center-of-gravity of the projection data. 



The communication terminal according to claim 20, 
wherein the position of characteristic features of 
the face\is detected by based on a position of a maximum 
value of thX projection data, 



24. A communication terminal comprising: 

an image input sk;tion which picks up a two-dimensional 
image containing a person' s face by using an image sensor; 

a head area extractiV section which extracts a head 
area from the image picked u\ by the image input section; 

a feature detection sect\on which detects position 
of characteristic features withii\the extracted head area; 

a face outline determining section which determines 
a border between a face outline and a background within the 
head area by specifying a skin cdlor area of the 
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^-dimensional image; and 

an image processing section which generates a person' s 
portrait in which the characteristics in the person's face 
is emphasized based upon the two-dimensional image by using 
data acquired in the head area extracting section, the 
feature detection section and the face outline determining 
section, 

wherein the resulting person' sportrait is transmitted 
and received througfk a communication unit. 

25. The communication Verminal according to claim 24, 

wherein the face Vnitline determining section 
determines the outline of the jaw. 
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26. The communication terminal according to claim 24, 
wherein in the face outline\etermining section, the 



skin color area is determined by con 
value to an HSV value. 



nwertmg an inputted 



RGB 
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27. The communication terminal according to claim 24, 

wherein determining the skin color>area in the face 
outline determining section, with respect to \n average color 
in the vicinity of the characteristic features of the face, 
areas having similar colors are used as face arek candidates . 
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A communication terminal comprising: 
an image input section whichpicks up a two-dimensional 
image Containing a person's face by using an image sensor; 

a h^ead area extracting section which extracts a head 
area from\he image picked up by the image input section; 

a feature detection section which detects position 
of characteristic features of the face for each of the face 
parts within thekhead area that has been extracted; 

a face outline determining section which determines 
a border between a faG^ outline and a background within the 
head area; and 

an image processing Section which generates a person' s 
portrait in which the characteristics in the person's face 
is emphasized by changing thfe two-dimensional image with 
respect to each of the face p\rts, 

wherein the resulting persofv' s portrait is transmitted 
and received through a communication unit. 
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29. The communication terminal according to claim 28, 

wherein the image processing section expresses a 
person's emotions by changing the shape\of a partial image 
at each of an eye portion, a noise portion a\d a mouth portion 
that are the characteristic features of \he face. 
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iO. The communication terminal according to claim 28, 

wherein the image processing section replaces partial 
images at an eye portion, a noise portion and a mouth portion 
that civre characteristic features of the face. 
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31. A peVson's portrait generation method comprising: 

an imaW input step of picking up a two-dimensional 
image containing a person's face by using an image sensor; 

a head areV extracting step of extracting a head area 
from a differencial image of a plurality of the 
two-dimensional ima\es picked up in the image input step; 

a feature detection step of detecting position of 
characteristic featured within the extracted head area; 

a face outline determining step of determining a border 
between a face outline and aNbackground within the head area; 
and 

an image processing s^ep of creating a person's 
portrait in which the characteristics in the person's face 
are emphasized based upon the two-dimensional image by using 
output data obtained in the head ar\a extracting step, the 
feature detection step and the face outline determining step . 
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32. The person's portrait generation method according to 
claim 31, 

wherein in the head area extracting st\p, the outline 
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of Mie head area is obtained by combining a right-side profile 
and 1 lift-side profile of the differential image. 

33 . Thdv person' s portrait generation method according to 
claim 32, 

wherei^ the outline of the head area is obtained by 
eliminating no^se components of the right-side profile and 
left-side profi\e through a filtering step, 



10 34. The person' s portrait generation method according to 
claim 32, 

wherein the headNarea extracting step provides the 

\ 

head area that is obtained by a head rectangular shape in 
which a left side, a right sicTe and an upper side are determined 
15 by the outline of the head area\and a lower side is determined 
by a shape ratio constant of a general person's head. 
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35. A person's portrait generation method comprising: 
an image input step of pickingVip a two-dimensional 

image containing a person's face by usflng an image sensor; 
a head area extracting step of extracting a head area 

from the image picked up in the image input step; 

a feature detection step of detecting position of 

characteristic features of the face by diving the head 

area thus extracted into face part areas for respective face 
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pNarts and finding projection data of binarized images for 
theN^spective face parts areas; 

aSface outline determining step of determining a border 
between aWe outline and a background within the head area; 
and \ 

an image\processing step of creating a person's 
portrait in whichVhe characteristics in the person's face 
is emphasized based tipon the two-dimensional image by using 
data acquired in the heW area extraction step, the feature 
detection step and the kce outline determining step. 

36. The person' s portrait generation method according to 

wherein the face parts area i\ determined by relative 
positional information of the face\arts with respect to 
the head area preliminarily found. \ 

37 . The person' s portrait generation method according to 
claim 35, 

wherein the position of characteristic features of 
the face is detected based on a position of a 
center-of-gravity of the projection data. 



e peon' s portrait generation method according to 
claim 35, 



wherein the position of characteristic features of 
the f\ace is detected by based on a position of - a maximum 
value oSf the projection data. 
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39. A person's portrait generation method comprising: 
an image input step of picking up a two-dimensional 

image containing a person' s face by using an image sensor; 
a head arek extracting step of extracting a head area 

from the image picked up in the image input step; 

a feature detection step of detecting position of 

characteristic features within the extracted head area; 

\ 

a face outline determining step of determining a border 
between a face outline and\a background within the head area 
by specifying a skin color ar^a of the two-dimensional image; 
and 

an image processing stfep of creating a person's 
portrait in which the characteristics in the person's face 
is emphasized based upon the two-dVmensional image by using 
data acquired in the head area extraction step, the feature 
detection step and the face outlin\ determining step. 



40. The person's portrait generation^ethod according to 
claim 39, 

wherein in the face outline determyning step, the 
25 outline of the jaw is determined. 
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The person' s portrait generation method according to 
claV 39, 

Wherein in the face outline determining step, the skin 
color ar^ea is determined by converting an inputted RGB value 
to an HSVAvalue . 
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42 . The perkon' s portrait generation method according to 
claim 39, 

wherein the\ determining method in the face outline 
determining step, «d.th respect to an average color in the 
vicinity of the characteristic features of the face, areas 
having similar colorsYare used as face area candidates. 
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43. A person's portrait Veneration method comprising: 
an image input step ofVpicking up a two-dimensional 

image containing a person's .fefcce by using an image sensor; 

\ 

a head area extracting step of extracting a head area 
from the image picked up in the\mage input step; 

a feature detection step of\detecting position of 
characteristic features of the faceVfor each of the face 

parts within the head area that has \een extracted; 

\ 

a face outline determining step of determining a border 
between a face outline and a background wiAin the head area; 
and an image processing step of creating a peYson' s portrait 
in which the characteristics in the person's face is 
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emphasized by changing the two-dimensional image with 
respect to each of the face parts. 
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44 . The, person' s portrait generation method according to 
claim 43, 

wherein the image processing step expresses a person' s 
emotions by changing the shape of a partial image at each 
of an eye portioa, a noise portion and a mouth portion that 
:haract eristic 



are the cl 



-c features of the face 



45. The person's portrait generation method according to 
claim 43, 

wherein the image processing step replaces partial 
images at an eye portion, a noise portion and a mouth portion 
that are characteristic features of the face. 



20 



25 



46. A communication method using a communication terminal 
that comprises: \ 

an image input step of picking up a two-dimensional 

image containing a person's face by usirfg an image sensor; 

\ 

a head area extracting step of extracting a head area 
from a differential image of a plurality of the 
two-dimensional image picked up in the imagW input step; 

a feature detection step of detecting Yosition of 
characteristic features within the extracted Htead area; 
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a face outline determining step of determining a border 
between a face outline and a background within the head area 
by specifying a skin color area of the two-dimensional image; 

an Vmage processing step of creating a person's 
portrait iA which the characteristics in the person's face 
is emphasized, based upon the two-dimensional image by using 
data acquired jSn the head area extraction step, the feature 
detection step ertad the face outline determining step; and 
a step in wlrich, when a communication is received, 
the person's portraist thus created is displayed so as to 
inform the user of th\ receipt of the communication. 
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47 . A communication method using a communication terminal 
that comprises: \ 

an image input step of picking up a two-dimensional 

lg an image sensor; 

>ad area 

a feature detection step of detecting position of 
characteristic features of the face byXdividing the head 
area thus extracted into face part areas f dr respective face 
parts and finding projection data of binarized images for 
the respective face parts areas; 

a face outline determining step of determining a border 
between a face outline and a background within thefcead area; 



i\cking up a tv 

image containing a person' s f ace\>y using an 

\ 

a head area extracting step of extracting a he< 
from the image picked up in the image input step; 

tection step of defecting position o; 



58 



an image processing step of creating a person's 
portrait in which the characteristics in the person's face 
is emphasized based upon the two-dimensional image by using 
data acquiNred in the head area extraction step, the feature 
detection s\ep and the face outline determining step; and 
a step ±,n which, when a communication is received, 
the person's po\trait thus created is displayed so as to 
inform the user oV the receipt of the communication. 



48 . A communication method using a communication terminal 
that comprises: 

an image input stepVf picking up a two-dimensional 
image containing a person' s\face by using an image sensor; 

a head area extracting step of extracting a head area 
from the image picked up in ttfte image input step; 

a feature detection step \f . detecting position of 
characteristic features within the\ extracted head area; 

a face outline determining step o\ determining a border 
between a face outline and a background within the head area 
by specifying a skin color area of the two-dimensional image; 

an image processing step of creating a person's 
portrait in which the characteristics in theVerson's face 
is emphasized based upon the two-dimensional im\age by using 
data acquired in the head area extraction step, t\e feature 
detection step and the face outline determining s\ep; and 
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step in which, when a communication is received, 
the person's portrait thus created is displayed so as to 
inform tha user of the receipt of the communication. 
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49 . A communication method using a communication terminal 
that comprises 

an image injJot step of picking up a two-dimensional 
image containing a person's face by using an image sensor; 

a head area extracting step of extracting a head area 
from the image picked u*p in the image input step; 

a feature detection step of detecting position of 
characteristic features of\the face for each of the face 
parts within the head area t3hat has been extracted; 

a face outline determining^step of determining a border 
15 between a face outline and a background within the head area; 

an image processing step ©f creating a person's 
portrait in which the characteristics in the person's face 
is emphasized by changing the two-di\iensional image with 
respect to each of the face parts; an\ 

a step in which, when a communication is received, 
the person's portrait thus created is displayed so as to 
inform the user of the receipt of the comit^inication, 



20 



60 



* 



5(X A recording medium in which is recorded a person' s 
portrait generation program which is executed by a computer, 
and comprises: 

a h^ad area extracting program for extracting a head 



area of a person from a differential image of a plurality 
two-dimensional images picked up by an image input 



of 

section; 

a feature detection program for detecting positions 

of characteristic features of the person's portrait by 

dividing the head area, into face part areas for respective 

\ 

face parts, finding projection data of binarized imaqes for 

\ 

parts\ 



the respective face 



reas and detecting the position 



of each of the face par 



:s>areas « 
ts Biased 



\ 



upon a center-of-gravity 



position of the projection data; 

a face outline determining program for determining 



\ 

line arifc 



a border between a face outline anM a background within the 
head area by specifying a skin color area of the 
two-dimensional image; and 

an image processing program forVreating a person's 
portrait in which the characteristics irVthe person's face 
is emphasized by changing the two-dimens\onal image with 
respect to each of the face parts 
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